(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
17 June 2004 (17.06.2004) 




PCT 



I mil iiiiim ii nmi inn mil hid mi 1 n in mil inn iisii mil mil ini diiid mi mi mi 

(10) International Publication Number 

WO 2004/050366 Al 



(51) International Patent Classification 7 : 



B41F 5/24 



(21) International Application Number: 

PCT/NL2003/000849 

(22) International Filing Date: 2 December 2003 (02.12.2003) 

(25) Filing Language: Dutch 

(26) Publication Language: English 



(30) Priority Data: 
1022049 



2 December 2002 (02.12.2002) NL 



(71) Applicant (for all designated States except US): MPS 
HOLDING B.V [NL/NL1; Lichtenhorststraat 4, NL-6942 
GT Didam (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WIENTJENS, 
Hendrikus, Theodoras, Gerardus [NL/NL]; Wethouder 
Burgerstee 29, NL-6578 BP Leuth (NL). VAN DEN 
BRINK, Lambert, Dirk [NL/NL]; Kerkenhuisweg 10, 
NL-5435 PA St. Agatha (NL). 

(74) Agent: PRINS, A.W.; Nieuwe Parklaan 97, NL-2587 BN 
Den Haag (NL). 



(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ (utility model), CZ, DE 
(utility model), DE, DK (utility model), DK, DM, DZ, EC, 
EE (utility model), EE, EG, ES, FT (utility model), FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, MZ, NT, NO, NZ, OM, PG, PH, PL, 
PT, RO, RU, SC, SD, SE, SG, SK (utility model), SK, SL, 
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two -letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Tide: PRINTING MODULE, AND PRINTING MACHINE PROVIDED WITH SUCH PRINTING MODULE 




O 
IT) 

^ (57) Abstract: A printing module provided with a frame (12), an impression roller(13), a plate cylinder assembly (22), an anilox 
roller and a doctor roller, wherein the printing module comprises two receiving units disposed on opposite sides of the plate cylinder, 

® which are connected with the frame, while fixation means are provided for fixating the plate cylinder assembly in the receiving 
units, the fixation means (26, 27) being situated substantially under the plate cylinder assembly (22), the fixation means preferably 

Q comprising two rods (46,46*) which, at an upwardly directed end, are provided with a hook (47,47'), the two hooks, on opposite 

J^. sides of he plate cylinder, engaging a stationary shaft of the plate cylinder assembly, while on the rods a pull force is exerted for 

^ pressing the plate cylinder assembly into the receiving units. 
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Title: Printing module, and printing machine provided with such printing 
module 

This invention relates to a printing module provided with a frame, an 
impression roller, a plate cylinder assembly comprising a plate cylinder 
which is provided with a print image and which, in use, with interposition of 
a substrate to be printed, abuts against the impression roller, an anilox roller 
5 and a doctor roller, the doctor roller taking up inV from an ink reservoir, the 
anilox roller being arranged between the doctor roller and the plate cylinder, 
such that a desired amount of ink is taken off the doctor roller by the anilox 
roller and transferred to the plate cylinder, the plate cylinder assembly being 
provided with a stationary shaft on which the plate cylinder is rotatably 

10 bearing-mounted, while on opposite sides of the plate cylinder a support is 
fixedly connected with the stationary shaft, the printing module comprising 
two receiving units disposed on opposite sides of the plate cylinder, which are 
connected with the frame, in which receiving units rest the supports when 
the plate cylinder assembly in the operative position is mounted in the 

15 printing module, while fixation means are provided for fixating the plate 
cylinder assembly in the receiving units. 

Such an apparatus is known from US-A-4,878,427, the content of 
which is to be considered inserted herein. This known apparatus involves a 
single frame in which the doctor roller, the anilox roller and the impression 

20 roller are rotatably bearing-mounted. The relative positions of these three 
rollers are therefore fixed in the known apparatus. The plate cylinder 
assembly of the known apparatus is provided, at the free ends thereof, with 
supports in the form of supporting rings each resting on two semicircular 
supports which are connected with the frame. In the known apparatus, these 

25 semicircular supports constitute the receiving units. The positions of the four 
semicircular supports are settable. In the known apparatus, fixation means 
are situated above the plate cylinder assembly. The fixation means comprise 
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two piston-cylinder assemblies which are mounted on a bridge which extends 
above the plate cylinder assembly. Pusher pins energized by the piston- 
cylinder assemblies press the supports of the plate cylinder assembly from 
the top down onto the semicircular supports. A drawback of this construction 
of the fixation means is that the space above the plate cylinder assembly is 
already being utilized and therefore cannot be used for other purposes. 
However, in practice, it is often desirable to pass the substrate web out of a 
printing module to cause it to undergo a different processing operation. For 
reasons of space, it would then be particularly favorable if these operations 
could take place above a printing module. To that end, it must then be 
possible for the substrate web to be diverted in upward direction out of the 
printing module. In the known apparatus, this is not possible. Moreover, the 
piston-cylinder assemblies and bridge disposed above the plate cylinder 
assembly make it more difficult to take the plate cylinder assembly out of the 
printing module. 

The invention contemplates a printing module which allows the 
substrate web to be diverted in upward direction out of the printing module. 
In addition, a printing module is contemplated, of which the plate cylinder 
assembly is well accessible in that the space above the plate cylinder 
assembly is not occupied, or hardly so, by other machine parts. 

To that end, the printing module of the type described in the opening 
paragraph hereof is characterized in that the fixation means are situated 
substantially under the plate cylinder assembly. 

Due to the fixation means being situated substantially under the plate 
cylinder assembly, the space above the plate cylinder assembly is freely 
accessible. As a consequence, this space is available for diverting the 
substrate web through it in upward direction to another processing station. 
Moreover, the free space is convenient for the purpose of ready exchange of a 
plate cylinder assembly. 
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According to a practical further elaboration of the invention, the 
fixation means comprise two rods which, at an upwardly directed end, are 
provided with a hook, the two hooks, on opposite sides of the plate cylinder, 
engaging the stationary shaft of the plate cylinder assembly when the plate 
5 cylinder assembly is in the operative position, while on the rods a pull force is 
exerted for pressing the plate cylinder assembly into the receiving units. 

With such hooks, a stable locking of the plate cylinder assembly in the 
receiving units is effected. 

According to a further elaboration of the invention, the two rods may 
10 each be connected, at the ends remote from the hooks, with a piston-cylinder 
assembly for adjusting the position of the rods in a longitudinal direction 
thereof and for exerting the pull force referred to. 

According to another further elaboration of the invention, the fixation 
means are further provided with bearing surfaces on which rests the plate 
15 cylinder assembly when the fixation means are in a release position, while 
the plate cylinder assembly in this release position is lifted out of the 
receiving units and is moved upwards, such that the plate cylinder assembly 
can be simply taken out of the printing module. The plate cylinder assembly 
is essentially being presented, so that the operator can take it out 
20 particularly simply. 

According to a still further elaboration of the invention, substantially 
above the receiving units, receiving means are provided for mounting 
additional processing means. 

The substrate web can be passed to these additional processing means. 
25 Additional processing means may be understood to include, for instance, 
substrate web inverters, winders, unwinders, digital printheads, punching 
units, la min ating or delaminating units or the like. 

The invention further relates to a printing machine provided with at 
least one printing module according to the invention. 
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Further elaborations of the invention are described in the subclaims 
and will be further clarified hereinafter on the basis of an exemplary 
embodiment, with reference to the drawings. 

Fig. 1 shows a perspective view of a printing machine provided with a 
5 number of printing modules; 

Fig. 2 shows a perspective view of a main frame of the printing module, 
with the impression roller and a guide roller mounted in the main frame; 

Fig. 3 shows a similar perspective view to Fig. 2, with a first subframe 
mounted pivotably in the main frame; 
10 Fig. 4 shows a perspective view of the first subframe separately from 

the main frame; 

Fig. 5 shows a perspective view of the plate cylinder assembly ; 
Fig. 6 shows a perspective view of the fixation means with the 
receiving units, with the plate cylinder assembly in a take-out position; 
15 Fig. 7 shows a side elevation of fixation means with the receiving units 

and the plate cylinder assembly in a take-out position; 

Fig. 8 shows a similar perspective view to Fig. 6, without the plate 
cylinder assembly; 

Fig. 9 shows a similar side elevation to Fig. 7, without the plate 
20 cylinder assembly; 

Fig. 10 shows a similar perspective view to Fig. 6, with the plate 
cylinder assembly in the operative position; 

Fig. 11 shows a similar side elevation to Fig. 7, with the plate cylinder 
assembly in the operative position; and 
25 Fig. 12 shows, in diagrammatic side view, the receiving units, the 

impression roller, the second subframe with the anilox roller and three plate 
cylinder assemblies of different diameters. 

The exemplary embodiment of a printing machine 1 represented in 
Fig. 1 is provided with an unwinding unit 2, a number of printing modules 
30 3-5, and a winding unit 6. Arranged on the upper side of the printing modules 



WO 2004/050366 ^P/NL2003/000849 



is a rails 7 on which additional processing stations can be mounted. 
Depending on the desired end result, the additional processing stations can 
be placed at different positions on the rails 7. By way of example, the drawing 
shows a delaminating and relaminating unit 8 for temporarily splitting a 
5 self-adhesive substrate web from a carrier material web. Further, a web 

inverting unit 9 is shown, with which the substrate web S can be inverted, for 
instance for the purpose of printing the other side thereof. Further, a 
laminating unwinding and winding unit 10 is shown, for the purpose of 
applying a laminate to the substrate web F, such as for instance hot foil or 
10 cold foil. Finally, a matrix winder is provided for winding up waste material 
after, for instance, labels have been punched out of the substrate web S. 
Fig. 1 shows the printing modules 3-5 without the ink application means, the 
plate cylinder and the impression roller. 

Fig. 2 shows the main frame 12 of a printing module 3-5. The main 
15 frame comprises two main frame plates 12, 12', which are mutually connected 
by a number of rods 12a, 12b, 12c and a connecting plate 12d. In the main 
frame 12, an impression roller 13 is rotatably bearing-mounted. Further, a 
guide roller 14 is shown, which is also bearing-mounted rotatably in the main 
frame 12. 

20 Fig. 3 shows the printing module in a condition when it is built up 

somewhat further. In the main frame 12, presently, a first subframe 15 is 
included pivotably about pivot 16. For the sake of clarity, Fig. 4 shows the 
first subframe 15 separately. In Fig. 4 it is clearly visible that the first 
subframe carries a motor 17 which drives a gearwheel 18. Further, receiving 
25 units 20, 21 are fixedly connected with the first subframe 15, in which a plate 
cylinder assembly 22 (see Fig. 5) is receivable. Also, on the first subframe 15, 
fixation means 26, 27 are mounted, by means of which the plate cylinder 
assembly 22 can be fixed in the receiving units 20, 21. In Fig. 3 it is clearly 
visible that above the receiving units 20, 21 the space is empty, so that a 
30 plate cylinder assembly 22 to be placed in the receiving units 20, 21 is freely 
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accessible from the top. To be able to utilize this freely accessible space 
usefully, above the receiving units 20, 21, receiving means 52, 52 ! are 
provided for mounting additional processing means. The receiving means 
comprise, in the present exemplary embodiment, two guides 52, 52\ The 
5 additional processing means can comprise, for instance, substrate web 
inverting units, winders, unwinders, digital printheads, punching units, 
laminating or de laminating units or the like. 

Fig. 5 shows, in perspective, an exemplary embodiment of a plate 
cylinder assembly 22. The plate cylinder assembly 22 is provided with a plate 
10 cylinder 42 which is rotatable about a stationary shaft 43. Mounted on the 

stationary shaft 43 are supports 44, 44 f in the form of supporting rings 44, 44 1 
which are received in the receiving units 20, 21. Instead of supporting rings, 
differently shaped supports, as of triangular, rectangular or like design, can 
be used. 

15 To clarify how the plate cylinder assembly 22 is retained in the 

receiving units 20, 21, reference is made to Figs. 6-12. In these figures, in 
each case, the receiving units 20, 21, fixation means 26, 27 and possibly a 
plate cylinder assembly 22 are shown. The fixation means 26, 27 are situated 
substantially under the receiving units 20, 21 and the plate cylinder 

20 assembly 22, so that the space above the plate cylinder assembly 22 is freely 
accessible. The fixation means 26, 27 each comprise a piston-cylinder 
assembly 45, 45', which operates a rod 46, 46', which rod 46, 46 ! has a 
longitudinal centerline in the direction of which the rod 46, 46 f is movable by 
the respective piston-cylinder assembly 45, 45\ In the present exemplary 

25 embodiment, to that end, the rods 46, 46' are provided with a guide slot 48, in 
which extends a guide lug 49 which is fixedly connected with the main frame 
12. An upwardly directed end of each rod 46, 46' is provided with a hook 47, 
47\ The two hooks 47, 47' engage, on opposite sides of the plate cylinder 42, 
the stationary shaft 43 of the plate cylinder assembly 22 when the plate 

30 cylinder assembly 22 is in the operative position. In the operative condition, 
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the piston-cylinder assemblies 45, 45 ! exert a pull force on the rods 46, 46\ for 
pressing the plate cylinder assembly 22 into the receiving units 20, 21. 

As is clearly visible in Figs. 8 and 9, the rods 46, 46 ! are provided with 
bearing surfaces 50, 50' on which rests the plate cylinder assembly 22 when 
5 the fixation means 26, 27 are in a release position. The plate cylinder 

assembly 22 in this release position is lifted out of the receiving units 20, 21 
and moved upwards, such that the plate cylinder assembly 22 can be simply 
taken out of the printing module 3-5. Each bearing surface 50, 50' upon 
upward movement of the rods 46, 46 ! in the direction of the longitudinal 
10 centerlines of the rods automatically enters into engagement with the 

stationary shaft 43 and thereby lifts the plate cylinder assembly 22 out of the 
receiving units 20, 21. 

The receiving units 20, 21 are each provided with a supporting surface 
51, 51\ which is provided with a particular curve. The curve is such that the 
15 distance between plate cylinder 42 and the anilox roller 33 on the one hand 
and the distance between the plate cylinder 42 and the impression roller 13 
on the other in each case remain, in pairs, mutually equal at different 
diameters of plate cylinders 42, which are provided with supports 44, 44 ! 
having diameters matching the plate cylinders 42. In Fig. 12 it is clearly 
20 visible what is meant by this. The effect of such a construction of the 

receiving units 20, 21 and circular supporting rings 44, 44' is that when 
changing the plate cylinder diameter the distance between the anilox roller 
33 and the plate cylinder 44 and the distance between the impression roller 
13 and the plate cylinder 42 do not need to be set anew. This yields a 
25 considerable saving on the setting time. 

It will be clear that the invention is not limited to the exemplary 
embodiment described but that various modifications are possible within the 
scope of the invention as defined by the claims. 
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CLAIMS 

1. A printing module provided with a frame, an impression roller, a 
plate cylinder assembly comprising a plate cylinder which is provided with a 
print image and which, in use, with interposition of a substrate to be 
printed, abuts against the impression roller, an anilox roller and a doctor 

5 roller, the doctor roller taking up ink from an ink reservoir, the anilox roller 
being arranged between the doctor roller and the plate cylinder, such that a 
desired amount of ink is taken off the doctor roller by the anilox roller and 
transferred to the plate cylinder, the plate cylinder assembly being provided 
with a stationary shaft on which the plate cylinder is rotatably bearing- 

10 mounted, while on opposite sides of the plate cylinder a support is fixedly 
connected with the stationary shaft, the printing module comprising two 
receiving units disposed on opposite sides of the plate cylinder, which are 
connected with the frame, in which receiving units rest the supports when 
the plate cylinder assembly in the operative position is mounted in the 

15 printing module, while fixation means are provided for fixating the plate 
cylinder assembly in the receiving units, characterized in that the fixation 
means are situated substantially under the plate cylinder assembly. 

2. A printing module according to claim 1, wherein the fixation means 
comprise two rods which, at an upwardly directed end, are provided with a 

20 hook, the two hooks, on opposite sides of the plate cylinder, engaging the 
stationary shaft of the plate cylinder assembly when the plate cylinder 
assembly is in the operative position, while on the rods a pull force is 
exerted for pressing the plate cylinder assembly into the receiving units. 
3. A printing module according to claim 2, wherein the two rods are each 

25 connected, at the ends remote from the hooks, with a piston-cylinder 

assembly for adjusting the position of the rods in a longitudinal direction 
thereof and for exerting said pull force. 
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4. A printing module according to any one of claims 1-3, wherein the 
fixation means are further provided with bearing surfaces on which rests 
the plate cylinder assembly when the fixation means are in a release 
position, while the plate cylinder assembly in this release position is lifted 

5 out of the receiving units and is moved upwards, such that the plate 
cylinder assembly can be simply taken out of the printing module. 

5. A printing module according to claims 2 and 4, wherein each rod is 
provided with a said bearing surface, which bearing surface upon upward 
movement of the rods in the direction of the longitudinal axes of the rods 

10 automatically enters into engagement with the stationary shaft and thereby 
lifts the plate cylinder assembly from the receiving units. 

6. A printing module according to any one of the preceding claims, 
wherein the receiving units are each provided with a supporting surface 
which is provided with a particular curve, the curve being such that the 

15 distance between plate cylinder and the anilox roller on the one hand and 
the distance between the plate cylinder and the impression roller on the 
other in each case remain, in pairs, mutually equal at different diameters of 
plate cylinders, which are provided with rings of diameters matching the 
plate cylinders. 

20 7. A printing module according to any one of the preceding claims, 
wherein substantially above the receiving units, receiving means are 
provided for mounting additional processing means. 

8. A printing module according to claim 7, wherein the receiving means 
comprise two guides. 
25 9. A printing module according to claim 7 or 8, wherein the additional 
processing means comprise, for instance, substrate web inverting units, 
winders, unwinders, digital printheads, punching units, laminating or 
delaminating units or the like. 

10. A printing machine provided with at least one printing module 
30 according to any one of the preceding claims. 
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